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^(ECU2, :^2SPAS=i>'hn— ^225. :^Ty:r75)t. ^m7L^Z.t^W\^t^^m. 

[0016] :^<Dp^mm.m(D^RKm%.Aunmm.(7)mm^^^u. . mm.m.xm^m^D^mm. 



■ 



6 

[0017] $f sL<{i, mmm^mnta^^ii. }t^m^mmmTy^=i'vxj^i^a5) ~ (21 

[0019] ±ti^mm(Dmi(Dmmis^ifm2(Dmmi^i^\^^x. mmmny<ji-y-^^v^y-^ 
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[12152] g tlig|&i£Pc_cmd(D^aii-fflV (5'!l^^j^i-|ll-I:fo5o 
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■So 
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A^^ft (iiiT TTHilig^A^^iJ Gth^^-r^t tbie -^^ECU2 

[0050] ^^(C, Bi^M«=8(^-i'>'^— i:^— ^ll<b^f4^<bJ^iP^mi2<!;(7:)PB^(^, iil&jBEir^ 

c {mMi±) =tm-r^mm^-^Ecu2{m:bir^o 

[0051] Mf4^it:?^*P^Si2tt. ^I;'a'^^^i^5c-r^<t[s]B#(c, ^(D 



[0052] ^o:>MmM<'M^^15n. ECU2icSM$tl.-C*J'9. ECU2^^h(DMmXt)i^X'0. 
?ftMt^l4(C[B];0^oTiltlt-rSo 'ie^S, f^idii-Sct^f-. ECU2iCj;t9. ZO^EmMm 

[0053] i;X±(Dmf7^i^X<0. :L(Dmnn.'(ti^iiiBW.12Xit. ai|M"fttt#157i^tPtlt^tb 

^^t^^^x^i>tthi^. ^>i^^^3(Dy'y^>^'(Dm±m^^u.±'r^^t^^x^=bo m 

[0054] t-ti. m7^\^fz:^^^yhJ^^W.Ml6i-t.:^viyh/i^^l7^XXf^n^mfM^W}-t^T 

[0055] ^/c. Xayhy^#17{C(i, m^F?i#;^lR]*3iOT#;^[B]^C^tb^■i^i^^^i-5)2 
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BA^^-t-1ttUft-^^ECU2(Ctii;^;-r-5o ^bt-. Pi^mi=8(7)1^— v^^^^^8a=t^9t,T 
MJ(±. -f^^T"— i^-^— /^K8bMoTjoD(lll22#B?J, Zc/^-f'>'7"— ^-^^Af^ 

[0058] — #^^9(7)^— fV:7V— KlObJ;'9t>TMJ{-tt> JiMij75^fj|i|I{c. ^i^o 

<tt/^2M^^ig«19a, 19b;^S^tte5tuT*3'9. ^tbfe(^MM^gl9a, 19biCj;^. 
[0059] ^tLt>(D^l*5j;t/^2M^^ilgl9a, 19h(Dmi^^ mm-^^±>'^ i&.T^02±>^ 

[0060] ^fc. #^1=9(D^— tVyu — \''10htmiM1^BMl9<Dr^iZ^ LAFir>'if25/SiS 
^(t?>:fb-CV>-5o rcDLAF-t>'i^25{±. 02ii>-V-26tmM(D±>'-^t]J^Ty-f-^f^ 

> ^o^*|ft^(-i:b0iJ-t-61^tii{t-^?rECU2(::m;^-f^)c ECU2{±, ^ixt,(7)LAF 

-ir>'if25*3j;t)«o2ir>if26c7:>^m{i-^(-s^"^. ^mi:tmm^mn-r=5„ 

[0061] tuaibfcBr^5*:pi^M#iEi»]^g4o (Pi^^/ vw^^^-r rt^^^) t^ov ^ 

xmm^^o 1112, ii5^oj;t/iii6(vi^i-j;^(c, ^(7) Bi^^^es^#miJ!ji^m40f±. 

Pii^#igiljffl<D±Pii^;(7Aix^7h41*Dj;t>'iijPiim;^Av'^7h42<!:. m.mm^n 



21 



, llimiti#lffl<7).^Pi^^;t7-i>>43<!;X7°o/r5/M7(DFBl(C^ttbtb/c±^i'45<t ^ 

IIxlTI/^So citL^(7:)±®^;^7A43. ±^'ir45joJ;t>';=^:/D<5r-yh47{li/^i"tLt:>. ^ 

M7fi, >'48Sr^LT, i?7^i5'~>-¥7h3b{>lig^$tlTiQ^. ^Ht- 

X'O. ±eSM,;{7i^~>i'7h41(i. i5'7^^v'i'7h3b;6^2|H]SGi-^&{C, |2l6(7:)atf+lHli9 ( 

[0063] ^fc. "I^lltf 60li. 2>.'y^-7VA\(Dy^y°x2^yVAi 

;^7°p>ir5/h47tc^i-6^i^^7^^j\£^B, i-7'^;b'^^S^^;<7A->^:7h4i(7:>^^^i5''>-^ 

7h3bi^>Et-r5ti>c^6ti/ce{it@(aTr±®^;^Afit@jirv>9) e mi^isim^viii:^ 

[0064] ^^■%tiJ^^y^z^VA\(O^-:f^^yYA7}iWM\%0^^mz.\t.. ^fl^^^A:^ 

) fe(^ECU2{Ci±S;'3-r§o ECU2(4 , C:(7^3E5S^;t?A{t-^*5j;t>'CRKft^(cS^# 
[0065] — i'JeS^^i^i^-Y7h42(^28SM;^Av'i':7h)'b. 3£Pii^;^7i^v'-^'7h41i|5] 

Ti^So iiJPi^^;<7A->ir:7h42f±, mftili(-aS:{t?3tL/iiiJPi^^;^;A44(^2Pi^My!7i^) 
Jrfa±=¥-¥45i:[Il«^-eji^o|^S(DiiJdr'-\r'46<!:^^L-C:io^). iiJ=¥-Y46t4. gj 
Pi^^;&A-;x-t7l>42<i:lll$ft(c— f2|s:(;i[Hlfe-rSj;9(c:/^oTV^'5o 
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[0066] ^=¥ir45*5j;t>'IiJ=¥ir46tti/^-mtj, m^bT^cCV^Jf ffi>!>^y>'^7•^cJ:l9S^c^^.^{c 

J^44(D^vR%.ijJ^43\cn-t=^^^^^MtL-^(.y^T^mm'^^MiLn\t\'^0^ 6 msi 
[0069] *fc. 4o^DilJaSm>t7A44{c:*^^/^-C, Hl^tSj # l^(DiiJa5^^A44{±. gijBSm^ 

^ # 2~ #4^<DiiJ5g^;^;A44(7:)#^ (S, mIfS®^;t;i^rHlfuti Rl'^imtSSO^iM^ 

. ^2~^4mif #2~#4ffi(DgiJSS^;&A44cD, ^iMftl # lffi<7)giJeS^;(7A44tC 
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[0070] ECU2iC{i, 30(7:)#2~#4giJPi^m;(7A:^-fe>-tl-29~31;5^m^6^K 

m.^tix\f^=5(m30^m)o ::tLb<7)#2~#4iiJS^m;^7A:^-ir>-y-29~3i{±^n^' 

ti. ^2~^4mtti#2~#4ffl(DiijBi^m:^i^44C0|llteivi{4^v\ /^yu;^m-^-C-*5'5 
U2--U4Wl^AH::>J^it-^r=kpJf^<D:>3J>.'^ (0iJ;t(i*ldeg)fe(CECU2(cati;;^)i-6o E 

[0071] — B5^*iltl)«l«50fi. ^•iiJ@^^;<7A43. 44<t. m.^^6^mmir^^An. 

[0072] y>'i^1lltS52{±. 4gfiy>'i:'i?-r:7"<7)'b(DT'fo'9. f!5^#6<t{5{^^^T{CMtJ<5^lU 

^'^SS,!;. av^(c:^ttl--hTt-^tt^ptufc20(7:)^2y>'i^54. 54<>:. y<'^T^^y'V 

[0073] Pi^MD5/;^T— A51t^«, ^Pi^^:^A43#J«D<C^{Cls]te S ^i(7:)ci-951a/5?^f t 

y:/i:^"55cD#^;'3{^J;"9, tS^D2/;i7T— A5lf±, lll6coB#ti-|H]i9tc:#^$tbT*5i9, 
[0074] iiX±o)mf^iM. ^^^n.:tiM.43:^m6ff)m-\-^^i^m^R-t^t. m.%oy:)oT~ 

A51{i. t=z— ^51a;«»>^PS^;^A43(7);^7i»ffi±^te®]-rSrt(Cj;i9. ±Pi^^^A43 

[0075] ■ :^yc, #B2y>^^54fi. ^(75— iS§P75^tV54a^^L-Cv'y>i?"-^-;/K3a(^|I]®] g 
i5E{Ci*;i5g$tT.. ft!l>ffilP|3;ei5Miy^^530Rff^lH3{4lc:tV54b^^LTIl]®] g 



24 



[0076] l^^±(7?t#i?)c{cj;i9, iiJB5^;*A44;a^'|2|6OS0^|f [Hl^(c:|H]|s-t"-5<l:s ^VJ>-^53lt 

-C-foS tvs 1 c;5\ * TiiM (H 6 (c^-r^ig) tM:±i^LW: (HI 1 5 Afc^-r 

[0077] S/t. ±eS^;*A43c73;^7Aajc7^i^$(i^ I'JPi^m;* A44J:Dtif^</^oT*JD. iSS^ 

^A43<!;iijPi^^;^;A44i(7D;{7AUj(7)i^$(7)J;t(i, Tv=-v:^h/}</uh5lb75^e>D— 751a 

l^^i^HSfj^tL/cil, ^^^;^^43<7:);^Ati]t^ct-5Tv?-t^h;j<yi/h51b(7^±T^I^(73 
mMMt>J^44(D:^J^iUi,cX^Ti^^:=^hyr<^\^h51h(D±T:fjf^<Dm\ 

7K:/7°63*iit/«a#a^i64^^t-^iixT^^-5o 
[0079] rcD/N^>v>>'^-61fl. |ijiZt!Lfc;^:^n>r:yh47^-{*}Ct#j^$ixTio^. SlNfC^fB^ 
Pl^^Bi^$i^./c3o(7)fiili61a^^ixT^^^,, -<-^62fi, ^®^;57i.i/-\'7MlcD 
^7°P^5/h47iMIJ(DiiS^(C|^#(C^I9#{t?3tLs ±^^;&A>'-t7h4i75^ib^^(a^ 

^i^>^-61Tf±. Pili61a<t-<-^62i:(7^rBl(C. 3o<73il^ ^65*3j;Z>'30(7)il^ 
[0080] mi±yt°l^^63ii. ^7^^v'i'7h3b{Cii|§$tLfcM^(7)^,(DT'#j(5. 

:7i>3b^5[H]^-^^^^ ^tLtdf^t^oT. ^>i^:/3(D;d--r^WN°^3d{c^^bnfc}H?tffi 



25 



[0081] mm=^mm64l-i. :^:^—^i^^mm64a}6X-(JyuM}^-64h^m^^t>ii:tzh(D-X: 

4;6S^lJ^^A;^DUTY_mi^;I^&CT^^^^)-rSri{«lJ;'9. ii:^?ai±Pad^Sii:^M65t^ 
64<b(DrB^Ot@>?f^/^ji+i;65ii^j|!J^/cifi3i^iIJ{C'^M^tb5o SuieL/c 

[0084] r(D^^r>v?>'i^-'71(i. iiJ®^;i;Av^-t7h42(75±fedp-^r46i:— ft:iCt#j5)c$tL-C*30 

>72ic:J:i9, ^^75«^1*5J;0«^2^— Vig75a, 75hiZ.j±^(t>tlX\^^^ 
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[0085] *fc. -<-:^72tc:, V^~-:^^:rV>'!f72a(D-mmm^HifhtlX:k5^^ ~(DV^ 

[0086] — ?Sj±t°;^h^^1tt#73{±. v'y>'^~'73a*3 J;l/t°;:^h>'73b^il;t-rv ^-5o Z.(D^^ 
])l^'^'73a(Dp^U^fi\\^. »li&76^^M^T^l-<— >M75a(^igiiLT*5«9. rtLb 
<7:)'>yv^-73a(7:)|^^^rp1. lftS&76rt^oJ;I/^l-<— >M75al^(C(±, f'^iftiffi/j^^c 

[0087] Sfc. fc°^h>'73b{«l(i. 7>;/i^77>i»Slii9<^ltbiXT*D'9. ^f\.tm^^0\i'=-^'^78 



inj^iMitlU •?ri^fCJ;^9, 7s/i^77^iM^LTt°;=^H>-73b^v'y>-:^~'73af^l:1-lK]$-ti:5 
<ty^— >';^7°y>i>'"72a(7)'ft^;'3<b<7>^-^:^^(Cj;i9, ^—>72tmt\^K)^f^{iR 

[0088] Ji^_h(7^j;9t-. :i<Dmm%:tiMtm'^Mmm7ox'\t. mm^fz.^m.%ti M.m^^ 

'M1«60C0^JE/t;V7°63*3j;t/m^#m«64{Clf-t;i-C, ?tti±t°^h^^lt#73:foj; 

i05SM;<;i^f4ti"sr^^t#7O;0^^Mf^^<^e5A^mft(7)ii^(cfflVNbn-5/ife. i 

[0089] ^^*d\ m9Km-rxo\:L^ mmm.:i3j^u^-^m.wm7o\^i6\,^x. ^—>72^mm 
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[0091] r^/N^^v^^-i^'SKi, ^2Mti#2ffl(7:)iijPi^^;t?A44<b— frtd^Sj^^ixTjot), 1 

'9M(tbix. ^^■>-^^i?'"81i^lc|H]fe"sitg{cJJx^^in.TV^'5o *fc. ^^'>::^>^■81-C■(± 
■ . PSMSlai:^— >^82i:c7:>^T(^. iS^m85ioJ:U«il^^86;65ff^i^Sc^nT^^6o 
[0092] tti±JJ^V7°83(i. mliib/cyftiE/^VyeS,?: 1^)111 i-, ^y^'^v'-t^hSbiCii^ii^^tL 

[0093] m<^#^^t#84H. HijizEbfc«iK#1^tt64<t|B]^(C:. ;^:7°— /^#^^tft84a*3J;t>'y 
l^y-YK84b^|a;^-^t>iir7t.t(;)-t:-fc'9. it:^?ft^^S87a^oJ:tKil^^ftSS87b^;^^LT. 

it:^ m85t6X rjm-^^86i^^M'ixmm^tiX\^ ^^tth tci, ^ftEE/-K:/:7°8375^?p^^t 
^^ntcmZ^. ift^?ffiffiPad*5j;-U«il^?ffiEEPrti;b-C. ii^m85*3ctT>'jl^M8 

&^c^fh^fhlht)-t^o nM^WiM8A(Dyuy^Y8Ah\%^ RC\J2k^mM.&^{z.^m^ 
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[0094] i^y.±(Dm.n.:^j^mitLm-^mmm8ox-a. mmyt°>'y83(Dmi'f^. mm^mms 

4;^>s*J^^ A;^DUTY_ssi # aid/^^CTfrn-T'Sr <t (ciJ; !9 , it:^ mj±Padyim^ ^8 

ti. mntiJ^mms e ssin2M^(Dm,^.(Dm^nm^ciki^-t^i^o)ictny-^y^jix 
[0096] m^. &^±.(^^oii^mfi^^tirc'^M^m.n^mW}mw:40(Dmm^^\^^xmm-t 

^^t^xmrn-t^o mim. ^-WM^tU^AS, 44C0>i7A7'P7^'— 
[0097] m^(Dl^MBX7J^-t^mi:i~. ^m.n^J^437!)mUl^tit^<D^ ^tit^^^ciy:^ 

-c*5'9. m^o^i&^x^-t^mii. mmu:f3J^44^'^\E\^\^tLt^o)mi'j>i^53-t^£ 

2B~ HI 1 6 ^T-b |Rl1^-efo-5o 

[0098] |l|ii{c2^.^^T'^i-ftj^(i, it^(DtMc^ yt^yh—^^^^i^xm^^ 
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I 

[0101] J[^>_h(7:):^A7°D:7^— /i^^^-rs^.gijPii^;^A43, 44(^ct'9. BS^#6^^|^tc: 
12B{i. SiJ®M;^7i^{ili 0msi = Odeg(7^^:^(7)ibf^0'il^^LXV^'5o ^J:io^ |2]12B 



[0102] |2112A{:i^i-ct9(-s aiJfS^;^7A{i^i 9 msi=Odegc75<t#{^(i. ±Pi^^;f72N43/iS 
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[0103] |2I13A~|lll5Bf±^tL^*tL, giJSi^;&-^{itS"5I^1ll^t70}^ct^9iiJBS^;<7i^-fita 

•So W</ ^i^;ltL(±\ iiJ®i^;<7A>'-v:7h42(D{]i:ti^^®M;<7Av'-t>'h41{cStLT;t; 

A^QOdeg^. 120deg5}-*=J;O<180deg5^. ii:^{IiJ(c:-rt)L/c^'^(73S!3i^0iJ^^L 
TI/^-5o :S7t. Eliefi, iiJf!SM;^7jt.{iz:ti 0msi^l2Odeg;6^bl8Odeg(C^'(b$-ti:/c 

[0104] mi3A{C7jk-rJ:oiC, 0msi = 9OdegC7:)ittC(±, ±eS^;^A43;i^^(7^;(?AUj;6^ia5 

f^c7:)irii-TiS''i'5Vi5^";ei^ e msi=odegO) t^X'oh^<:^j:'o. tifjzI!Ufc;r-yh— esm^A 

[0105] *7t. e msiTJiQOdegctOz^tV^irt, 0i|;iOTl4A(C^-r 0 msi= 120deg(D<t# 

{-(i. ±S^^;^7A43;6S-e(7);(;A|ii;5Si^VN*Pfi-Ce5Mn5/^T— A51^^S^Lrv^6 
Mf^'P. gij Pi^ A44;6S;(7A|l|(Di^l/ -e^ iy>'^53t^^^i-'5B#fBl;6SJ::fB0 

[0106] ^P^iC, [1116{C^i-j:3{C, Wm^:^MiL^ d msi^±iE12Odeg;0^bl8OdegtC 

LTV^^^rH^cf ^ ilJfKM;^7i^44;55;^7i^^J^i^^/^^{]£T'||ly>'i753{;l^^-r50trH1 
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[0107] ^LT. MiH^ff^l^. 6 msi=180deg<b/.^o/c<t#(C(i, mi5AI,^^^-tXoi^. ^m. 

[0108] J^JiCDBT^5<;P^M#iIIi)!)S^S40T:-fl. Bmm.:bJ^iiLn e msi=90deg(75<b 

0 msi<7:){i:(±, ^•i'JS^M;^7A43, 44<7:);t;i>.^D7^'— /U^^J?i-^Zi:(Cj;i9 

[0109] ^1^. ^'X5<:#M#,IEit)^E9O{^ov^xia0^i-§. w(Dpj^^#m#iEi 

90tt. HijaiUfc"5I^5tP^:^#iIEil]^g40ct|IWS^{c:(ll;it(ct#;^Jc$tbT^^ #M 

. ^•i'j#M;(;A>'i':7h9i, 92(Dm^i^'i^^xmM.^7^mmmm-rhm^^m 

[Olio] ±^N^;<7Av^^:7N9l(4, ^MS{^^}tbnfc3El^^^;t7A93.J:. — #:(Cl^'9fi-(t^ 
h97{±, ^gN^;t;A->^:7Ml(7:)^^p>^5/h47<blRlfi|{::. m^l.fz^-(x^^^^— 

[0111] *fc. ^#m;<7A{it@pj^^^#iio(±. ±mn^J^i^^^h91<D:^y'u>tryh9Hz 
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[0113] — i'J#M;^i^i/-t7h92{i, Mf^^(ClSftejttfcS"J#m^i^94<b, _hia±af-^ 
95i(5]tf-^(DgiJ:¥i-96i^WLTl^-5o ^tL^^fT^i- gij=¥-t95, 96(±i/ ^Tixt^. fiuizt! 

[0114] ^:^c. W\WUioMtL^'^W^Ml20\-X^ iiJ#^^A>'-\'7h92(7^df-^96tC>Pti-S 

-t"^=C;b-ibiiJ#^;t7i^->-t7h92c7)^^^^;(7A^>-t:7h9l(^^-r-5tS 
[0115] — SiJ#^:^-^i^-Y7h92(Diij#^i7A{4tiBj'^1^^120iS^*{iy<75iSS|5{C{± 

:^7j^:^ (0"iix:(i'ideg)©tcEcu2(caj;'3-rso Ecu2{±. ^(D&\mM.tij^m-^. ±m 
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[0116] $btc. ^i^M#iffi<7:>i'JS^M;^7A94H. iiJS^^;t7A>'^:7h92{c|ii$i/^^o— 1$: 

~#4ffl(7^SiJ#M:*A94(7). lffi(7)giJ^^M;«7A94{cMi-6tg>(t6^^.^{u 
t@(WTr#^;(7i=srBmt@J<i:V^^) 0 sse#2~#4^. £V^?45iLTiE|S|5^(c:'^M-f- 

[0117] ^/c. (ll^LTtgi/^;^^. ECU2(::(i, BUJi!ib/i#2~#4iiJBSm;{;i^:^-fe^-y-29~3i 

ff 4aiJ#m^ M2~^4^f^ # 2~ # 4^ (7^iiJ#m;<7i^94(?^ 

{p]fe{c:#^^, ^^/p>!.m-^-C*>S#2~#4giJ^^^;(7Am-^^E'f^<7);^^:^ 

deg)fet^ECU2{^t±J;']-f--5o ECU2{i, rtLb-^ # 2~ #4giJ#^;i;A-|t-^, giJt^^ 
#2~#4^^tbi-So 

[0118] — ^m^mwimmiooii. ^A^^mwimnsotrnm^^mfi^^nxisio. ^^ 

t/y:/^r^«52iR1l|{c:ttfiJc$;rLXi/^S(D-T:\ ^c7)P^ffl/.^Ift0^(iWifl&i-5/j\ J^^^ 

^ly>'^l03^cJ;l!)ll]i!]@^^^c^Jt$tLXv^5o 

[0119] ^{C, ii;l±(7^J;9l-1#^$ttfcRr^^#N^#iEi!]ggM90(7)i«)f^(COV^T|feP^i- 

5o ^^4b\ J^AT(7?IftPJ-C{±. ^•giJ#^;^7A93, 94<!:LX, ^m^i^ im(Dhco^m 
l^tr>xm.mir^^ I2117{±, ^•iij^^M;<?A93, 94C0;<7A7°D7-i'— yu^Ui0Ji-6/c 
li>(Dh(DXh'0. mmn:^ J^iiL^'^^mmi20iZ.X'OWmM.:ti J^iiL^ e mse = Odeg 
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[0122] ^miCTjk-rxoi^. ^m%:^j^93it. ^yh—mn^j>sti:t^x. to^m^-^^v^ 

m\:ii6\^X{t..m%^7t^:t^yV-m%^J^2^V)^m\'^-^^V^^io^-Cf^\^^^^^:yy 

[0124] a-h(D;^^^P7^-yU^;i-i-^± . g(J#^;t7 ^93, 94(c: ^N^#7^^im(C 
.iEftjLfcm-a^cD»j<^fcoi^T, I1118~|§l21^#0eu/^;5i-p,|j^pj-|-^^ UlSfi, gij 

fti^fi. 7'>^ir;^h;}f/i.hi01b(7)^|^O'^i)j4ioJ;t/-ec7)'^l)bi5'^?>-^-:^^i-tj(7) 
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[0125] iiJ#M;^7Ajitg 0 mse = 0deg(7)<!:^{c(i, ^WM.:f3J^93^^^o:>:tjM.i]jo)mi\^^^ 

[0126] iiii9~iii2i{i^tL^"n. j^itL^^^mmi2oizxmiW'^:^ j-.ms e 

mse;eiS45deg. 90degjoJ;T>'150deg{Ci^^$tbTV^'5:^-g-(7)i!]f'^^J^^LTV ^-So 
5deg5>. 90deg53-*5j;t/150deg5>. ii:^jMiJlC-rbL/c::^'a-i7^i)!li^^J^^LTV ^S 

o 

t\ ir^£t>hW\WM:ti-^>'^yh92<DiiL^U^±^^^:;0J^->^7h9i{^n\^xmf^^'it 

(/^^fi^fBl'^'^ SiJ#^;t'A94iiS^(7);^7AUj<Z)fiiV^g|3fi-(?^l];>'^lO3{C^^i-^0# 
[0128] I2119ic:^-r 0 mse = 45deg(D:®-a-t-H. ^S/h— S^^:* A<tJ:t:-^T 

/ 

mW}'f'^''\kMtt^^o ■£7t. |2l20JC^i- 0 mse = 90deg(= 9 mseott) (Dm^{^i-i 
■5o ^bf-. 0mse^S9OdegJ;'9*j:/^#V^^-a', 0iJ;tf±'lll21{c::5^i-0mse = 15Odeg 
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^:^354oJ;tK'r^■~^s/->3^•^^s/^(iUT^IG•SWJ<^^^9)36;im1t$tLT^^-5o C 

[0130] ^(d, ECU2^Co^^TIftP^■f-6o ^(DECU2{±. l/o^>i?-7a.-x, CPU, R 
[0131] *^mff^^-C{±. ECU2{c:j;i9. m^P^A^m»»tb^^. SWMX^M. 

[0132] (il22{C:.T^-ri9{::. mmmmUi. DUTY_th^tt{^200. Gcyl^ttig|3210. M 

SSM^A{itl^^hP-7220*iJ;«^;(7ArBmtg=i>hn-7230^'fl;tT*3^). 
^tL?>fiV>-rtL'b, :^<*:6^(C{iECU2fCj:(5t»j,jc^tLTV^5o ^(75DUTY_th»tti 

[0133] Gcyl»ai^210-Cf4, l2l24(C,WiC(l) MWlf^iCUAA^ivtctm^^tl^ 
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[0134] *yc. iijPi^^;t7i^^i+@^>hP— 7220fi, ±lBGcyl»tti^210X'^m$nfcMt^ 
[0136] giJBS^;^7i^{M=i^hP— ^220lC:oV^T|jiB^i-5i, CC)ilJeS^;t?A{j£fir: 

:/hD— ^220}i, Ill23(c:;^i-J;^lc, nm&mn:tiMiL^ 9 msi_cnid(mmi^^ 

m ^^tU-rS^lSPAS^iVho— 9221i. $iJ^^A;'3DUTY_msi^»ah-rSl52 

[0137] c(?)^ispAs='>'hD— 722i«, J^;T^«lii!!-<sjii^;^?'^|yMJ^^^H^*^^^^ 

Self-tuning Prediction Pole Assignment Control) Ty'l^=i'])XMZJ:'0. :^f^fSA^M 
iGcyU g A^M»Gcyl_cmd*3 J:LKM*iESt)hy^i5'TRQ_eng{::j^:: DT. 
i ^i'J®^;<7-^fi*@ 0 msi_cmd^^W-r5ti<7)-efo'9. ^^i^tij^222, 

— K|Rl^:^223ioctt/;^7'fT^V^^''^— K^-^hn— 7224T:-tM^;ixTV^'5o 

[0138] ^-r^ ^^J^ii'jti222 (^ayfiS^m^^) tcov ^xmm-t^. ^(D'Jikm^mm222 

ayPi^A^m4Pre_Gcyl (^7^h<73i±i;^(7)i^SiJtt) (^tb) i--5ti<7)-C-fo-5o 

[0139] ^-r^ giJP^^;*^^^;!! 0 msi*5 j;t/^t^Pi^A^^»Gcyl^^tL-^'tl.A;^*5ctt>* 
\^t^t-r^mn>^^^. m^^^r^^^'^v' ^^^Xh^AKK^^" (auto-regressive 
model with exogeneous input::^1-$|iA;^^i^o g BlU'Jft^xVu) tbX^T'VWtli'S 
111241^:^-^5^(2) ;6S#bi^-5o [^5t(2) (:i*5V>t:. d(i$ijt^^^(Di|#'|±{>lJ;oT 
i^^-StffcWa^^^LTV^So -Sfc. al, a2, blH^7=Vuy^7^— ^^Sr^L-T^SO . ;<f- 
^;J^— KIII^^223lcJ;i9, =^fa5i-6J;9icil^[5]^$tL5o 
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[0140] ^jc. m^(2)^mw^m%d-i}^. ^^mi^'>:7h^-^?,t. m24o,^i3)Am 

^(4), (5)(DJ:9(C^«i-5it^tc. ISl^(3)(^*5ft5&322C7)^*fjt[Gcyl(n + d 
-2). Gcyl(n + d-3)]^i'i*i-5/ci6{C. ±it(3)(D^i^^bi^:^^D3gLffl^^5-<^ 

[0141] ^<^5*:(6)^ffll.^6^<t-e.^iijPi^A25^aPre_Gcyl^^aji--5^<!:(±^tgT-fe 
[0142] CtL^|l]i@1-57ti^)(>I. *^ii?F^^(D^^i^j|!jtg222-e{i. ^(6) iCitx.X. |2]2 

[0143] ^(^. ;eh>^1^-KI^^^223(|^l^^S) (doiNTlJ&P^-rs. r(73;t->7j^-K|FI^ 

t^223(i. i^Ticm-<^Mi!kmm^T/u=2-])xj^icj:^^ tu3^ L7t^aija5A^m»p 

re_Gcyli:^^P^A^MfiGcyl<t(DiiliT'fc5(Il^^Mide;aS*/Jst/^^J;5{C(t- 
^^^■^b, ^?aiJe5A^m»Pre_Gcyl;4S^M0^A^^»GcyU^pT|g/j:(5gi9-i^t--5 

[0144] mimiai^ l2l25{C,i^-r5C(8)~(l3){Cj;^. ^M«^^h/U0 s(n)^»aii- 

^(^i^sij^^-c^h/u 0 s(n)(±, t(D^mmummo)^(i2)o)j:oi^^m^ 

>'f^mKPs(n)(4. iC(9)(c:J;t)^tH$tLS„ ^<^5t(9)(DPs(n)f4. ^{\Q)X^m.^ 
n^d + 2d^a)lE:fjmHXh<0. C s(n)(±, ^<7)^g^t^lJ;65sC(l3)«J;9(C^a$n 

[0145] ^:^±cDi9^^|^^T/l.=:-yXAT'f±. ^(10)(DM^-7^-^;L1. A 2(75^^(cJ: 



39 



11 = 1, X2 = 0 ■M'^^^^-yTfV^^)XJ^ 

A 1 = 1, X1=\ ;*/J^2^&r/U:=f'i;Xi^ 

Xl = i. X2=-x •MW,¥'<:yTj\^^^)XJ>. 

[0146] ^(C. ;^7-fT'V>'i5''^— K:^>'hD— 7(jl^Tl"SLD:2>'hD— 7J<^V^9)224(^-o^^ 

[0147] *-r. r(7);^7'l'rV^^^'''^— K$iJt4PT/^^"yXJ»-C1i. ^iJI4|l>ct^^7=><J:L-C. 1212 

[0148] Z(7)^C(l4)^^^i-$|J^^p^i^^^V^^ffl^/^/-c^^, a s{±J£/.TOJ;9(-iS 

cyl<hg1inSA^MaGcyl_cmd(75{lMi:LT^^-f6<h. -^J^^masfi, 12126 

[0149] ^^-f T^V:/^-^— K^lJt^T/I^^f'yXA-efi, 5is:^Jfe?f^fig(Dj;e)ic!S]^F*m a st>2 
oc7^t*i^/^i!:[Es(n). Es(n-l)]-e«^$tL-CV^6^'a'. 12128 {c:^i-J:9(^. 20 

<ti:coia;z^-^:b-ti:fi. ^^[Es (n) = - ss • es (n- d ] -e^$ tb-s^i^iiiii^t B^fi'ix 
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[0150] 



Z.<Dm^LKs (n) = -Ss-Es (n- 1) ] fi, At)(Dfj:l >-<$):iitL^^^LTl ^-5(7)-C 
iltL.^^^^^I::^«<b. 2-D(DmmmmLEs(n), Es(n-l)](^,m^-a-^::)it(l. B=^ 

cmd{CJjX^$-tt5-i:;ji-X't5o ''.t^J. 2o(Z)^^'^iSc[Es (n) , Es(n-l)]^i!3 

[0151] -<Dm^. mmmm.m-^y<J;^~^Ss^lE(0\m^m^^^t. i!c5t[Es(n) = -Ss 
•Es(n-l)]-C^$tLS-7j)^31;h.^{±Jg8(,^^^^/^^;..^^ ^^^m[Es(n), Es 

e5A^M4Gcyl_cmd-.<7^1|X^^i!,:fo^J;t/jJX^ig^^^|i-(-jg^^^^^^.^ 

[0152] ^t\^h(Dmm^m-Es{n), Es(n-l)](Dm^^;b-ti:^^miia_h{c:«J-fr5 

fci60$iJf^A;tlUspas(n)[= 0msi_cmd(n)](l. lll26(7D5t (18) 
^^m.^'7^t\^X(DmmmmXt}Uec^ (n) . iUitlUA^Urch (n) *iJ;t>V<yuy$lJ 
^4PA;0Uvt(n) (7)^.fP<tLT^a$tl-5o 

[0153] r(75^ffi©J^^A^Ueq(n){4. [Es(n), Es(n-l)](7),m;t,^^^^^^g:,^j_ 

tbSo C(Dit:(i9)t±. i^T<7^J:9{c:a»ai^ixS„ 1-/^^*,. l2l27{^,T^i-st(22)^. m 
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n)=Gcyl(n + d-l)(^|i#tcS-j#, *i22<D^ftiSiA^^»07fe5l5MGcyl (n + 



[0154] *fc. ilJigIlJA;^Urch(n) i^iL^^^Mtmm^^HiCX^. [Es (n) , Es (n- 

[0155] ^ibtd. jli/^tg^{ii:i^5>iL-C(D^v^y$ij|®X;^uvt(n) ti, iiJPi^^;(7Afiii e m 

^fCfi, [ll26(D5C(2l){C^-rj;9{C, S:$:^ii:0msi_base(::^LV^fifiiLT^^$ 
[0156] iiA_hWj;5(-. r(7:)^lSPAS:3^hD— 7221-C1i, ^*i^iiJ:^222{CjoV ^T, 

0:>Wi^\^^^&^<^%^^^:Ltt'^X~^^ ^nf-cfJ. ^^iyfSA^^fiPi-e_Gcyl 
t^fKP^A^^4Gcyli:cDW(7)^^MII^ffi«L/^;^Sb. i^i(PJjPi^A^^»Pre_G 
cyl^W^ i < ^ ttS -r 5^ i: Tf# 5„ 
[0157] *fc. SLD='>'ho— 7224^Cjb^^^Tfi. ^UWm%^-l>^U^ 6 msi_cmd;ei5iljig 

aiJA;tiUrch, ^M^4PA;^iUeqioJ;t>v-</i/7-^iJ^^A;^Uvt(7)t^.^p<i:LT^aj$tL 

imi^i\-RM^it^:itf}'^X'^^. -^f^Pi^A^MiGcyl^StlPi^A^m* 

Gcyi_cmd(ciix^$-ti--5r<h;5s-e#-5iiRi0#(^. ^oilx:^^ilj*^=taiix:^3liS€r. 
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[0158] ^<^i^:fmmx:^uvt{cx<o. Mmn^J>^i^L^ e msi^^o^m^m. e msi_ba 
mcm\:i^xumm\::m<D2'0(Dmt'ih^t^xt. ^ti(b(D2^(Dm(D-:)j^^ ^mm 

[0159] HUS!!Lfc||2SPAS=i>'ND-7225($lJ|4p^|^) ^Co^^TIftB^-f--5o ^C0^2 

SPAS:nVl>D-7225(±. -^^1^1/ ^-rM3z^!Ly-cMlSPAS=>^hD-7221i(Il-|« 

(7)^iJ|^TyUn-yXA(::j;f9. iijPi^m;^A{it@ e msii6j:UmWMm.m.:^M.ms 6 msi 
^#>Mm226.;d-:x;i^-K[^^^227fcJ;t>-p^7-r7^V>'^-"^-Kr3VNa-7228 

[0160] zoy^mnm226it. mi^\^tcvtmj^mm222tmmo)j''mT/i^=ri)XMz.j:'o 
[0161] Mrm^i<at. mmMm^T'yi^t^x. l2I3l^^^i-^(26)^^^^^, i5]5t(26)(c 

*il^T. dx{i$lJ^^M*^73#^4(cJ;o-C^^5tf^cB#PB^^^LT*3^), al', a2'. bl' 

<^i&(^mw(.^'—^{^i3\^^xi,mmxh^^ ^tz^ ^mrmm'^(Dmmxit. mm.'r— 
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ho— ^22 lie J; 5,. MftifSA^^ftGcylcD i^Pi^A2^^»Gcyl_cmd-^(Dl|xm 

[0162] -^hV^^A', B'^. ^7=V^-^^°7^— i?al'. a2'. bl ' ^ffil NT(gl31{C^i-it (27) 
, (28)(Dj;9(-^a-r2)i<ttj{C. 5t:(26)^HijaiLfc)btMiFM222<7)m-a'<!:l5]il 

[0163] ^tc. :t:^7i<~]-m^^227h. mj^i.tc^^^7r^~vm^^223tmmo:>m'^mm 

J^--:^(Dn^m^al' , a2'. /3 j' ioJ;tJ«^ijt/^7^-^ y 1 ' (7^-<^hyU 0 s' ^f^ 

[0164] :iri^&<]{Cfi, |i]32tC^i-^(3O)~(35){Cj:l9.-<i^h/k0s'(m)^»ttl-rS„^ 

(30) ~ (35) fi. Hij3z!ib/cxt (8) ~ (13) ilUl^tCl^^ig^tbTV ^^ODT:\ ^o:> 

[0165] ^t^, ^7-f7=V>'i5^~'^— K^-^hP— 7(ii>(TrSLD=':/hP— 7JiV^9)228{;loV^ 
TlftP^i-^o r.(75SLD^^ho— 7228(±, ;=^7'l'7=V:/:5'"^ — K^iJ^^PTyU^DX Aic 
S-^'l/^T. Wm'^:^MtL^ 9 msm ^m&mn.:^J^itLn 9 msi_cmd(c:i|X^i-^J; 

[0166] :irf*6^{C{i, Ill33(D^(36)~(41)(C^-rTyU='-~i;x'A{Cct'9. MU7^t)L>\JTY 

6 msit S WM^&%:ti M.iiL^ 9 msi_cmdi:C0iill<i:LT^tti-5t. ^ 

m^^as'*5ctt/^m§@^^^^--°7^— ^Ss'd^tL^'tb. (37) (38) 

^-rXoi^^m^Mo ^tc. $iJt»A;'jDUTY_msi{±. iRlElcDSt (39) (:i7Fi-ct9l:i 
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[0167] U±(DXoi^. r<^ll2SPASr2^hp-^225-t:-t. ^l^i^iiij^226(c:*5l ^T, t# 

[0168] ^fc. SLD=^:/^P-7227{^*5^^r(±. PJjiIIJA;^Urch' iS^lf^mmmXtlU 
eq' Mmn:fJJ^mU e msi^@SilJ®^^i^fit@ 6 msi_cmd(Cl|X^$iJr5 

[0169] /^jb\ W-bc020(7)^i^r^^iS;^x^7^-^Ss. Ss' ^.I*3^^-C. ^^L^^-KSs 
<Ss' <0(D^i^;iS^55r-^5jjS{ci^^-^5<l:^ ll2SPAS=':^ho— ^225{«lJ;^flJt4p 

*Gcyl_cmd-^C01|X^^4^f6J_h^-ti:5:l<^;^^T#-5o 

[0170] m^. ^&n.:ijj^mmu=^:yh^-723oiz-Di^xmm-r^o m34iz^-rxo{c^ zr. 
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[0171] r<7)P^m:^iNTOtB=i^hP— 7230{4. ±W.(DJ:o/j:^mm(DmA^%m(Dith 

thj^;^'!., 3o(7^M5>^250tvl*5V^T. 3o(7:)MllE^ #2~#4;5^^tb^"tl»:ai^tL 
. fSM«*bo#=i:/hP— 7260^C46^^T. 3ocD^J^A;'3DUTY_ssi#2 

[0172] ±fSiiJ;&;^7'"lf— /<240(7:)Ty^=fyXA^co^^Tl^£P^-rSo [2l35(c^ 

■Tcfcol-. :3^>>^>'3c^Pi^M^^. 4o<7)1t^fii:Gcyl_OS# l~Gcyl_OS#4*5j: 
tK4oco®M*{±'bo#{^.^<I) # 1~0 #4-C-^$tb6^<hLTm/ce-r„ ^tLb(7)m 
^figGcyl_OS#i(i=l~4)(l, 5SA^M<7)K^M^^^-f'5>'^"*3j;tJ<Pi^^^tib^ 

^f^®t^mM{bL.fcfeTfo'9. pi^^sf±*bo##.ic<D #i(i=i~4){±. ^iftr«i(7^pi^ 

^7=V^-<^:LT^T^VHI::i~5i:^ lll36lc^-r^(42);4S;ff btL-So 
[0173] lRl5t(42) ^C:JoV^-C, t£-§-k{4g|t!(ibb/-cB#rHl^^bX*J(9. l2-^(k)##(7^#git!( 

[0174] ^mMMm(DmJt:^y-f~y<240Xi-i. ±125^(42) (75^322 ^THiliiSSA^^ 
i<75fi/^fii:Gth_est (k) t>lg#^;t/c5t. -r^.t^^-^|2l36c7)Tt:(43) /6i^T^Vu<};LT 

m^^^hn. ^MGcyl_OS#i;0S^ ^ili-r5J:9(cm-^^;^^24l{^J;'9M$tb6 
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(k) M^fii:Gth_est(k)^THil]iiiPi^A^^*Gth(k-d') (C— ife$-t±-5ct9(C 

[0175] :L<D^^hj\^ <i> (k){±, ■t(Dmmfmmm(D^(49)(DXviiC'^m^tii>o ^tc^ ^ 

(44) tC^JV^T. KR(k)(iy-r>"ll^<D-<^hyU^^UT*5'9. C(D>rV>-^^KR(k) 
(i. 5t(45) {^Jzi^^ttl^tLSo r(7)5t(45)(7)R(k)tt. ^(48) T:-^a^tL54(2);:(7)iE 

o ^ibt-. 5t(44)(Dide' (k){±. IH^^H^^LTj^oD. :i<75|W]^gfi||ide' (k)fi. ^ 
(46), (47){Cj;D»ttl^n-5o 
[0176] JI^JkDJ;^}-. ^<D]iS/:c:;;r7^-tf— y^240-ef±. ±ta^(44)~(50)(C:^-ri^^M 

fi^^£'^«]i5Jc5>^. Pi^^»fi'bot#^0 #i;i»^bl^*(:7^'/v^y>'^')-r-5wi/5S-e^ 

jiSGcyl_OS#i<D-<i^hyU'C ' :i(Dm-^^^^2 

hK. ^^^242{^*3V^T. :L(Dmm^(0^'^hJi^ C ' (k) (C, 31M^^243T-31M$ 

^*(7:'ti^ffiGth_est(k)^S^j7Jc^tbSo ^LT. M3j-^244{CJ:I9, il5£^^245 
-eil5I^tLfcTHiiii§Pi^A^^ftGth(k-d')i:, lt^filGth_est(k)<!:c7)M^<!: 
LT. I^^^^ide' (k) ;?)5^;5S;$tL-5„ 
[0178] Sfc. f^S^II»^246[Cj:i9, mMfii:(7)-<i5'h/U C ' (k) l^S^V ^T. 'JrVW^.^cD 
-<^h/i-KR(k)jOS^ii)c^ix. ^^ts247{c:^o^^r. I^^^Mide' (k) <ty-Y>f^.^cD 
-<^hybKR(k)cD^[ide' (k) •KR(k)];i)S-t^^tb6o <«}!:(C, ;/3P»^248tCj;»'J. fl[i 
de' (k) •KR(k)]<b, ilM*^^243T-JlM$tLfcPii^ft(4*^ot^i5[(D-<^hyU <^ ( 
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[0180] .^(c:, MK!iLfcPi^^{i*bo#=i:/ho— 7260^co^^l:i^^LP>g-r5o m40iC7Tk-tXo 

+B d ssi#i_cmd^^tUi-S'b(75-efc5o 
[0181] :^{«^t>l(±, @ tlPi^^;^7i^rBl{it@ d ssi#i_cmd(±, 3^0)m^E^i # 2~ #4(C 
S-5^^-C. HI 39(7)5*: (52). (53)iC:^i-f£:;^li^M©J^TyU^'yXi^(^^-f'7=V>^ 

-So 5^ (52) (7) a ' (k) (i^mP^^^LTv @ tlPi^M;<;i=^PHm^@^^hp 
— 726lT'fi. zcDfc;^^fi^MtiJtiPT/u=^'yXAt::j;t5, eO #i(#i = 2~4);^i5fi:o 

tc/<£5J:9(-. gHeS^i^Afemte 0 ssi#i_cmd(#i = 2~4);i^»tU$n-5o Wt/^ 
m;tnf±\ llimfSi#i<75Pi^^»tt'bo#^.m4) #1(C. fdl(7)30(DMfti(DPiim» 
(^e^ot-^^lc^) #2~#4?55— iJr-f-^j;^{C, StlPi^^;(7i^rBm^l 0 ssi#i_cmd75^ 

[0182] ^tz. ^3SPAS=i>hci— 7262T'{i, S^M;{7AFBl{j£^S 0 ssi#i/5SJt|BOct9{C^ 

ta$tb/-c@tSP^M;i7APpmt@ 0 ssi#i_cmdici|x^i-^J;^{c, aS^;^^FBl{M'5I 

^mm80-^(Dmm^^tlDUTY_ssi#i^mtt,^tl^o :l<7:)^lJ^^PA;'3DUTY_ssi 
#if±. Jrfls:6^{c:{i, Hil3zl!Lfc^2SPAS=i>'hc3— 7225lC:iott5$iJflEpTyU-:3-yXA^ 

[0183] ii(_h(7:)ct9l-^ Pi^^J^^AFsm^i^J^-hD— ^230-CH. i^®^M>&AFpm*i 0 ssi#i 

_cmdtK # lOBS^ft(i*f30##ifc$ # llc-ftlKT^SocDMffiicoPi^^ifi 

bo#^.m4> #2~#4;0S-i^i-5J;9{c:^ ^Ui^tL. ^btc, Pi^^;^7AFpmti 0 ssi 
g^Pi^m:^AFp^mi 0 ssi#i_cmd{^i|x^i-5J:9lc:, ^|J^IPA;^DUTY ssi 
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[0185] m4nz.7ik-rj:oi^. mmmwvi. sij#^;(7Afi:+gn^hP— 728o^^ibtc-fii;tT 

[0186] r(7)S^iiJg^^:*Afi^@zi^hp— 7281-ef±. ^l^Z^:^m$s^NEio^XfBWM 
tei^:NE_cmd^c:£-5^^T. i^IiJ^^^;&A-fitS 0mse_cmd;ii^^|±l^ix-5, s^f2|s: 
^-ijtClfi, @^iiJ^^^;f7jt^{itB 0mse_cmd(±, lll42(DiC(54) ~ (56) (C^f^yt^ 

0mse{i. S:(55), (56) (D^£;^fg^M$IJ^MlTyl^='"yXA (X^-Tt^V:/^""^— K^IJliP 
r/i-=i-yXi.^fc«^<s/i^;^^5/tV^-$iJ|fllT/U=<-yXA) {Cj;t)^ttJ$tl.5t*IE*^.T^ 
LTV^So ^(^5^(55) dioV^T. Kastr, Kastafi^^L^'ix, 7^'— H>^-;/^>rV>^ 

^bT*3D. aasUi. ^t(56)(7:)J:9^c:^«^tLS^m^^^^bT^^-5o Sfc, iC(5 
6)(>l*5t/>T. Sastfi, -l<Sast<0(7)t&[S(7)fii:{c^^$i^5H5]j^gg^|S;^y^^^ 

[0187] *fc. ^4SPASr3:/hn-^282-C{4. iiJ#m:*A-fitS 0 mse^a^iffiOj^^i^mtii 
1»120-^(D$IJ^S1A;^DUTY_ 0 mse;65»m$tL-5o ^<7)mmXtlDUTY d mse 
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tb, ::(7) @ ^iiJS^M;f 0 mse_cmd{::SiJ#^:* Afi 6 mse;6^i|ji:^i--5 J;^ 

tvl, i^^M;i7A<u^g"5I'^^l^#l2O-^(D^J|SEPA;'3DUTY_0mse;OS»tti$^x5o ^ 
[0189] i^T. E]43^#BS,U£;5>b. ECU2{Cj;D^tT^tL-5:3L>-v?>'©J^^^S{c:oi/ ^Tl^i 

_eng. ^m5|S)-'*l*TOt_Pre. ;^ff Bi^ A^^»GcyU S HS^ A^^*Gcyl_c 
md*3j;D<;^;|S|-PtttSTOUT_main, TOUT_sub;ifi:-^^ttii--5'b(7:)T-*3''J. 

[0191] x^>y7°3-c\ 55^#$iJt^^S^*fT-r^o ^c7:)g^^#^ij|^^^fi^ ai^^e^ 

[0192] iSfeV X7"5/7°4-C\ #^#$lJ|^^S^^tTi-S„ r<7)g^M#^lJ^^^^S^±. 

•:^>^3(7:)ilfe)|;^^{^l^;i:T. HUiifibfc^«(7)®J^il|A;t;DUTY_me. DUTY_mse 

[0193] tOiZ.^ P^Tyy'5X\ :^o^yW\^^mm^M^Mn-r^o C(7)XD-^h/u#$iJ|jp^g|(± 
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::(7x^,AB#wj«s(i. ^mm^mmit%^mi-^AK ^>-^>3<?^iiii^^(c 
[0196] ;-^^:.^iocD4^ijgij,i^^^.-NOT, ^m^mM^mmmm4o. ^m^mn^m 

ex. m45i^7jk-r-^^y:r^^0^^-tiMM.l±!,-t^o 
[0197] m^<DT^±^ummAP<Dmm^l'^3lt.APl>AP2>AP3aymmyi^!^fL 

. AP=AP1(7^^^, NERl (r>ff^M)<NE^NER2(7)^ISX'{±. M^Hiih/U^T 
RQ_eng{i. ^<DM±imc^^^tl.^^ ^^{C, NER2<NE(D*6ffl-C{i. 
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[0198] ;^-ry7°lllc^<x?>7"y7"l2-efi. :^y'^y^ilX-Wliil^tzm^mW]h/^^TRQ_e 
m w <^ J: "9 ^/^jc^ LT I 

[0199] z(D;^Tyy°l2(Dmwl^^M:t'^YEsx\ ^:yi^>-3^f^mmi^mui-^^t^iz.a^ ■ 

fe^cOfit (fJJx{iA/'F= 30—40) tn^^^tLTV N?>o 
[0200] ^y'y^l4{Z.m^. S itKCMB ^ f^M mMM^ m 0) Sm^'B ttK 

Rtmax(100%) tCgS^«o ^tli^^^J. ^izfii-^ tC. giMMW#15(Cj;^>S 

^»Gcyl_cmd^^aJi-S„ 
[0201] rtb?>cD^^fg^A^^iGcyl4octt/@^lPi^A^^»Gcyl_cmd(4. ^f$6^(C(i 

[0202] r:k\'^X\ ^y^yy°31X\ StleSAI^Mfi(0^;$:iii:Gcyl_cmd_base^, 

1~3{4, TRQ_engl >TRQ_eng2>TRQ_ens3(Dm'9h:d^}^iL-r^Xoi^mM 

[0203] ^Tyy32X\ ^#,J:tWlE#mKgcyl_af^, g ll^^JrtKCMDlClJ^^L^T 
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[0204] m^-x:-. :^^y:r33i:Lm^^ ^^^'^^^^*om:^mtsJ:u^^mi:miEimo^ 

m (Kgcyl_af •Gcyl_cmd_base) Sr. @ WMAmnmGcyl_cmdtLXm^L 

J:^. ^•i'JB*i|-'«#^»TOUT_main. TOUT_sub^^ti^-ix»tti-r^)o 

TOUT.main= [TOUT-Rt_Pre]/l00 (57) 

TOUT.sub ==[TOUT-(l00-Rt_Pre)]/l00 (58) 

^0)^(58) ^^m-t^t. Rt_Pre=Rtniax(lOO%)(7)<bt(^(i^ TOUT_sub 

^^^^T^ mtti^nfc±'MmnmmmTouT_mam, TouT_sub(c;£;i:T. in 

A/F= 18-21) {c:^^$tLTI/>-5„ 



[0207] 
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< 



[0209] lik^^X\ y^y'^yy'lSicm^. MU^i^itKCMD^^m^-B-v—i^mumo^sm^ 

'm 

RQ_eng(7:)#ac:)Hff^MTRQ_idle. TRQ_disc. TRQottjoJ:OTRQl~TR 
Q4li^tl^ln. TRQ_idle<TRQ_disc<TRQl<TRQott<TRQ2<TRQ3 " 
<TRQ4(DK^/5S;?feAZ:i--5flttC^^$tbTl/^5)o TRQ_idle{±. Ef^c^T-TK 

[0210] mmi^^-rXoi^. rcD^"— T-Vu-eti. 5£^*4''*W^Rt_Pre{i. TRQKTRQ 



i-§fcJ6tvi, giM$4-'!tW#15<7)^^$4*#t*TOUTl.sub^ti;l^$i±.5C<!rT\ mjiz!! 
[0211] ^fc, :/VUT'fi. ±^!^i*#+^Rt_Pre{4. ^*lii^]h/W^TRQ_eng;55 

[0212] ^(7)^^-;/7°20cD^^Tf^«. tij3ztiU^c;^x-y7°16, 17&^tf L/ct^. :$:7''p^-^A 
[0213] — ^^y'^y^lOomm'^^^^YESX'. RT^^BS^#.ili»)^g40. "ej^it^^ 

7°2 1 , IvU'>>TRQ_eng^Bff ^<7)^^:Ptfl#ffl iiSTRQ_f s (CgS ^-^-5 

o ;^7^5/:7°22{c:it;z^, ±B*4P*I^^Rt_Pre^tffa!L/cft:^fi:Rtmaxi::^ 
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wgmaxfCl^^LTtf^. *:7°Pi5'~7A^|v^Ti-5o riJxfCiD. h#10d;i^ 



[0217] — ^y"yy°4i(Dmr^^i-^Nox\ ^'^i^>t^mmm'px'fj:\^^t^{cit^ 

[0218] r(7)X7^-y^42(DflJS'Jlt^;6>YES-e. Tcat<TcatlmtcDt#{C{i, >^7-.y7°44{c 
it^. T^-^r/^g^^AP;^SH'f^^li:APREFctf9/J^^^/^/5>S'/^)>:^4^lJ^lJi--5„ C(7:>Blf/^ffi 
APREFfi, T^^-lr/^^y/^;05^^tLTV^7'£^^r.^^flJ/^-r5/ii6.75^,(7:)-C-^5l9. 

[0219] C(7:)^>^5':7°44<D^JSIJ^|^;65YES-C\ 7'^-fe/^-<yV^;iS|^StLr^/ ^/^l/ 
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[0220] — :^y'^yy'42^tci-i:^y'^y:f440)mmf^^7i^NO0)t^^ •t^j:iyh. 

TV^S<h#tc:(±. ^T'yy°46icm^. ^J^^A;'3Dut_wg(7DS:^^ilDut_wg_bs^, 

[0221] lR][2|(c::^i-J;9J-, ^(7)^— ^Vu-C(±. S:^iii:Dut_wg_bs(±, TRQl <TRQ_- 
eng<TRQ2<7)^ia-C{i, ^*.llZit]h/l'^TRQ_eng;6"i:;'^tV ^{5<h-\ J;'9/Jn$V ^jjtiC 

Dut_wg_bsfi. TRQ2^TRQ_eng^TRQ3(Dteffl-efi. E»f^<75:^^fji:Dut_ 

ill&35t):^^S:'^PSt-#'5f:ii6r'fc^, S:^filDut_wg_bs(±. TRQ3<T 

RQ_engCO|Q|S-e{±. W^m.W)V^^^TKQ_enQt^:k^\^^\f.if , =t''J/J^$^/ Mitt-^ 

[0222] ^V^T?, ^■7"5/7°47-C\ @ tl)l,^^^i±Pc_cmd^. ^*,iZS]hyu^TRQ_engtCjJ: 
— 3^VbTii. g^ii§|&iEPc_cmdfi, TRQ_idle<TRQ_eng<TRQ2(75iEEl 

('• 

Pc_cmdfi. TRQ2^TRQ_eng^TRQ3(Dtaia-e{±. pJx'^mcWM^thXW) 
c_cmd(i, TRQ3<TRQ_eng<TRQ4<7)tEffl"e{4. ^^mWiVJ^-i^TKQ_en& 

[0223] tSfetc. ;^7"s/^48(cii;zA, T5t(59) {c^i-i-p^ij^T/L-^-yXAdii^, ^|J^^|]A;^ 



56 



Dut.wg = Dut.wg.bs + Kpwg • Pc + Kiwg • Z (Pc-Pc_cmd) (59) 

Kpwg{4P3l/r-f>'^, Kiwg(±IIl/^v^^-ei^-e■i^^LT^/^S„ 

[0224] ^^'y^40(Dmsm^i^^YEsx% ^^stB5m#aE»)^e4o. ^m^mn 

[0225] 11153, 54^#BSL/^^^6. MiliL/c^7^:y:/3(DP^m#^J|^^S{CoV >TIft 

[0227] ^7^:y7°63(;iii;^. g^iijP^^;&i.jM d msi_omdm^(Dimm 

bTI^^$^TV^5o ^O^. ;^7^y:7°64{^il;^. itlP^^;i7ArB^<4^@ 0 ssi#i_c 
md ( # i= # 2~ # 4) ''ftli.mOicn^-t^S^ 

[0228] m54<D:^Tyy65icm^^ ^'^n^^mB^mmmeo-^mmxtiDu 

[0229] ^^^T^ ;^^5'^67T', Pi^M;&Ar.mtSpTWt«80-cD$lJ|^A;^jDUTY_ssi# 
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[0230] 



[0231] 



[0232] 



[0233] 



[0234] 



i 

[0235] 



[0236] 



e ini_cmd5rHU3z!itfcBff^(7)T'l'hVl'fflfiI 0 mi_idle(«liS:;^i--5o 



tffei^i?. :^v-^y^7i\z.m^. nuwmn.:ki Mtmo^mMm.w.mm. e msi_cw^. 
0 ssi # i_cind ( # i= # 2~ # 4) ^-rtihimi^nm-t^. 

UTY_mi^. S % mi_cmd*3j;t/±Pi^^;i&Afitl 0 mifCJ^^D 

/c5t(29)(7^^?|!jT/U:n-yXA, 5*:(30) ~ (35) 0|5]^T/l'=''yXi^, fcctt>'it(36) 
A;^DUTY_msi^^tbi-6o 

7°73-C»:tl:JL/cS11®^;^ArH^{ite 0 s%i^\_cx^iAi6X.mR%JjJ^Wi{tm e ssi# 
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[0237] mSSicm'O. ^Tyy68^tzl-ii:^y'^yy69(D'mm^^iNO(Dt^^ "T^^^^p, :^ 

mT^^^<t#^c{±. :^Tyy°77iz.m^. S^l±®M;?7^{ita(7)ii^ill5fii 0 nii_ 

[0238] 1^121 {C*5VN-C, ^^i^^lBimmNECDrnm^NEl-^NESit^M'tv^ NEl >NE 
[0240] mmi,^^^-r^7i^. :L<D^~y'MZio\.^X. S«0msi_base{±. TRQ_eng 

<TRQ_disccDt5is. i-^j:t>-hrn:yi>>3(D^mmmmmmxii. mmcm(D~'m 

M^^M^-^^rcl!bXi)i)o ^fc. e msi_base(S, TRQ_disc^TRQ_en 

g^TRQott(7)f5HTi±. S^fil 0 msi_base(±. m^mW}hyU^TRQ_eng7)'i± 

TRQ_eng=TRQott(7)<!:^{Cfi, g^^jl 0 msi_base;6S;^>;/h— -f^^gfji: 0 msiott 



[0239] 
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[0241] ^btci. g^iii: d msi_base{l, TRQott<TRQ_eng<TRQ2c7:)t6iaT:{±, 

[0242] ^tc. TRQ2^TRQ_eng<TRQ4<7)^IST:ii, d msi_basefi. ^^lE 

ixTV^So Clixfis JiAT<7)SitCj;S„ -tf£t>-h. TRQ2^TRQ_eng<TRQ4c7:'i 

[0243] ^7^s/37°79{C^<;^-7^5/:7"80-efi. ffi3Z!iLfc||lSPAS3i>'hD— 7221(7D$lJ^IPT/U 
msi cmd^^i±S"f"'5)o 

[0244] <sfev^-C\ X7"s/^81T\ my&l^tzoA^:f3J^miiL^=^:yh^—'7230(Dmm'ry]^=i'VX 

. AtdJ;!?, @tieS^;^AFHlfitl 9ssi#i_cmd(#i=#2~#4)^»tl:3i--5o i-''^^^ 
•^b. 5C(44)~(50)<D[5]^T/U=i'yXA(«lJ;i9, PS^*fi'f30##.|^$ # l~ (J) #4/5^ 

-o^mm^ # lit^-dUE^ # 2~E«i) U4tmtii^n. 5^(52) . (53) (d^c:;^?^^ 

d mi_cmd^Elf^c7)7'-('HV^ffiM 0 mi_idle{CiS:^Lfcf^, ^7"-y^83t^ 
it^. g ^lg'JPi^^;^7i>.^lLtB 0 msi_cmd^Bff^OSfe|*fflM 0 msi fstC^^i-So 
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te 0 ssi # i_cmd ( # i= # 2~ # 4) ^-ffii^i^OiCs^^-f-^, Z.(D\k . Huizt! L/c J; 
[0247] 12158, 59^#fi^L/£;6Sb, tuitb^c>^x>>7°4<D#^#$lJf|pMa(Col nT|5^ 

"5I^5*:PilM#mSbi^S40ioJ;t/ni'^5^^^^#l|78i^g90;i,sv>TntiIEST-fc 

[0249] ;^7^-^7°93t^il^. @ IlidS^^^&A-fitg 0 mse_cmd^pjf ^(T^ii^Sbffl'fe 

0 mse_stfCiS^i-5o ^(^^^tfjffiijl 0 mse_st(l, #^#7(DigPjS{tffi(DE)f ^fg 
^LTlS/^^iX-CV^So ^X:x:7°94(Cii^, it! j^^^P^Afp^fM Q sse#i_ 

cmd ( # i= # 2~ # 4) ^-rnt^Mot^^^-rso 

[0250] ^m^^ [2l59(D;^7^-^^95(Cit;z^. ±#m;^-^{3Atg^'^ti«110'^CO^J^ftA^DU 

[0252] |2I58{CM'9. ^7^5/^9 ICO^t^lJSiJ^m^^NO-e. ^V>?>^^^ibtlJ^fl]'^>T•/^^ ^<^#(C{i 
. ;^^7^2/>^98{Cii;z^. Hflit!Lfc^$MmiJP(7)^tTB#PBlTcat;6iFJT^ffiTcatlmtj;»'; 
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[0253] ^(Dmi^^ ^7!>^YESX\ T^-fe/l^-<i$^/U;6S|^^tL-CV^/^VNi:t(^tt. fiimmmU 
m^mn-t^^-T:h^tl.X. ^y^yy'lOOicm^. i 1i±#^7t7i^iitS 0 me_cm 

mse_astSr^tii-t"-5o IIll2|{-ioV ^T. 0 mseottfi. #^#7(7)^</l^y^-f ^Vi^Ti"^ 
= 90deg)^^LTV^'5o lHl[lI(^^t-ct^(-. /^i^KBS^fflfit 9 mse_ast«. te^^Bi 

^tcisbXih^o 

[0255] P^y'yy'10lKm<^7-'yZfl02Xlt. i11gy^^M:*Afiti(7:)MiEfi:d 0 mse^, 
[0256] <JfelC, Xv"5/:7"l03(Cil;z^, _h|eX7^<;/:/101, 102X^mLfz e mse_ast,d 6 m 

[0257] rX^^X\ X7"s/7°104-C\ X7"2/^94,!:[111tlC, S ^#M;^-^rfl^itS 0 sse#i_c 
md(#i=#2~#4)^U^-rtb'bfil0{C^^Lfc^. E159(7);^7^-;/77°105(Cit^, ± 
^^^M;^A'^^|@BI^^^110--•(7)$lJ^^PA;'3DUTY_me^, gt^±#M;t7^ii^@ 0 
me_cmd:Joctt/±S^^;^7Aii^a 0 metCfci^CT. WHiir^. Z0^mm7^tlDUTY_ 

[0258] XX2/7"106-C% l|4SPAS=i^hn— 7282(73$iJt^T/^=f~yXA{Cj:f9, 

U/cj;5tc, ||2SPAS='>ho— 7225<7)fiJt®T/u='"!;XAi:[^CT/u::f yXAtc:j;^j, 
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[0259] s^y'^yy' 107 lizm^. S ^Mm.:^ J^mi^L^ e sse#i_cmd*5j;tJ^#m^ 

sse#i(#i= #2~#4)^^aibfc^> *^Oi^~7A^|S|-T-r-5o f£t6^ r(7D$lJ^^A 
;^DUTY_sse # if±, _hfS^J^^ A>3DUTY_mse<7)^ titl fcffl V ^5^iJ|®T/l-^"yX 

[0260] mSSicM"). ^y^y^98^tzlt:=^7'yy°99<DmWr^m7)-^NO(Dt^^ -r^^^h. ^ 
[0261] (^mtC^-Tipt-. :iO)-^-yy°-Cit. ii^ilM 0 me_drv(±. Mj|tilZit)h/U^TR 



[0262] ^^•;/7°109T% @ ^±^^^;^7i^<iti e me_cmd^±fBil^31tefji: 0 me 
_drvtc:iS^Ly-c^, ^7":y:7°iio{^ii;iA, @ 11giJ#M;i7 Afiti e mse_cmd^. pjf 
0 mse base{^^^i-5„ r(7:)Hff^fiI 0 mse base(±, W%j^'70:>y<juy' ^ y( 

0 sse#i_cmd(#i=#2~#4)^#|±}-r^„ C^T^^'^T^-Cfi, S tl^^^ ArH^fi 
t@ 0 sse#i_cmd«. #^^C0Mib^:^(Cj;'5Jtma]^<^Mf^fBlcDf±'p3o#^M 

[0264] |1]58(C:M«9. ^7'-y7°90(D^JSiJ,=i!^^;iSYES-C\ "ST^^fSm#iEB]a^g40Sfc{i 
M;t'A'f]L:ll 0 me_cmd?rBfjiZliLfcEf^«7)7'-rK/l-fflf[i: 0 me_idle{C|3:^Lfc^. 
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[0265] llk\^^X\:^y'yyil4i^m^.my&Vtc^Tyy'94, 104tmm\^. SWMn.:tiM. 

r^mts 0sse#i_cmd(#i=#2~#4)^v^-ri^ti^^i:o{^^^i-5o ^ori^^ 
i]x^^i)^^t^^mm-r^o 

^MTHcmd_st{i. f^^!i-r-5T-i'KVUffiii:THcmd_idleJ;i9'b^T. ^^^V^fCiC 
UTY_th^#mLfc^. :^:/p^"yA^||.T-r5o w(D$iJ^^A>3DUTY_th{±. 

[0268] — ^-7"5/7°i2i(D^JJ5iJ^m;0SNOT% :^i^i:^:^thW]Mm'^X^j:\i^t^[z.[±^ 

v^/O^S^Ti^^TOJ-rSo ^<7:»^iJSUISm;ei5YESOi:#t^(i,^7^5/:/i25{cit;^^, Ti^^-fe 

[0269] r(D;^7"5/7°125(D^j;?iJji$:i:;0SYEST\ T^iryl^-<yVP7)S|®Sn-Cl^7j:u^i#J^fi 
r^fflfiSTHcmd_ast^. Sfjiz!iLfcM^^RimiJI^(7)^tf 0tFBlTcat{Cj;c:;CT. |2163{C 

^ -r 7" — :7Vu^1t ^ w <!: J; 15 ^ fati 

[0270] l2I1='<7)iii:THcmd_idle«, T^Yj^m:^(Ot^\:Lm\^^hMT^\<' j)^m\^^fT^\^X 
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[0271] :^^^y^l27icmP^^ e«P^^TH_cmd^_t:teM^MffifeTHcmd 



[0272] 



[0273] r<D-^<;/:7"-C1i. ii^31tefilTHcmd_drv{i. i|2^^iEi^J|v^^ 

[0274] :^^^y^l29X% S ^^^TH_cmd^±fEii^ilfefilTHcmd_drv(^ig 

[0275] ^^:y7°120(D^JSIJ^*:i:;5SYES-C\ ■ST'^5t®^#iEK^g40^fc{i pj^ 

P$fflftTHcmd_fs^. >^^^^^^r^iSAP4oJ;a«^>v?^[H]$^^NE{^f£:CT. [I]65 

[0276] ^):^^T^ ^v^5/:7°131(Cii;t,^ i1ir^^TH_cmd^±iESfePtffifjlTHcmd_fs(C: 
[0277] )^J.±.<DUmVm.\^^^. #«^O^J^«A;^DUTY_mi, DUTY_msi, DU 
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TY_ssi#i, DUTY_me, DUTY_mse, DUTY_sse#i, DUTY_thfi. 
[0279] mUliCl^i-i^tC, ^^^v^:/i&ii]$lj^^cj3(t0~tl){±, Smmm%:>JJ^iiL^ e msi 



[0280] * fc. @ tli"J^N^;<7i^{S:ta e mse_cmd;6^B'f ^<7:>i^i!jffifil 0 nise_st(::|3:^$ 

t^'^X^^o ^^l-s S^^^i:t;KCMD;6SSI^^i^J;b{Cll^i-5iSKCMDSTj;'9 

[0281] i;i±(D^>i;>>'ii^mMmi^X'0. :^:^i^>'3^'^^±ii^W}(^m)ir^t (Bt^ijti) , m 
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d mse_cmd;05^ mmmmmm e mse_ast<!:«iEfid 6 msemuicn^^th^ (x 

o 

[0282] sfc, BmmiBitKCMD^'^v~-'^m(Dimcmm^ti^zti^xD.^mHc^i&m 

[0283] $^>(c, nmmmmm(DmT i^y.^ mMit2&.m it. m^mmw^^TRQ_engfj: 
[0284] m^. mmmmmm^(DW}m^-o\^^x. mer^^mLf^Tiih. Tte(7)(Li)~(L6 

[0285] (L 1) TRQ_idle ^ TRQ_eng < TRQ_discc7)|5[ffl 
[0286] (L2) TRQ_disc g TRQ_eng ^ TRQ 1 (7?|5| 
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[0287] (L3)TRQl<TRQ_eng^TRQottcDt5ia 

rotaiatr fis SuizELfcS^M 6 msi_base(D^^(Cj;i9, WMM^'^^ilLtB 6 msi 
ti. ±^iL2)(D^mtmm(Dm\^l,^Mm^tl^o TRQ_eng=TRQott(7)i: 
§>m%^J--iiL^ 9 msi«. ;?|-:yh— {itgftt 0 msiott{C/^6J:9(CfiJ|^$ixS„ 

i^lC^JIJP^nSo *fc. ^iSMitl^ *Rt_Pref±. ^*IIiUjh/U^TRQ_eng;ii^^ 
[0288] (L4) TRQott <TRQ_eng < TRQ2(7:) t£|S 

[0289] (L5)TRQ2^TRQ_eng<TRQ4CDfQlS 
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. [0290J S/c. mnVP^mMl^PBAii. TRQ2^TRQ_eng^TRQ3<DtgfflT-,i. 

m^mwi-^xoizMm^n. TRQ3<TRQ_eng<TRQ4<7)t5iaT'{i. wmuL 

[0291] (L6)TRQ4^TRQ_eng(7)|g|S 
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[0293] ^fc. 'J{k^1'W.m222\C$S\^^X. ^(2) cT^^IJ^^^^^^yKcS-^'^. 5^(7) (Z^i^pJ 
X'(Dm^-i^W. *5cfctKSLD3>'^o— ^224-C<^g#.iiJB&^^J:sjitB 0msi_cmd 

[0294] SLD=3>^ha— 7224t::4oV^T. 5t(l5) ~ (21) C0;^^-r7='V>'^'^ — K^lJf^P 

Tj)^=i'vxMiz.x'^)^ nmm.Amm.mGcyii)>BWMA^%mGcyi_cindicwR^-r 
yi(7:> i ^s^A^^»Gcyi_cmd--(7)ijxm^iij*3j;t>'iix^3S^^. m^mmm^ 

4Gcyl(D g ^lPiJA^^»Gcyl_cmd-^(Dl|X^31^^, SiJ^^*j-^(D#t4(Cfc:;i:fc 

iS-^^.eiiI(c:ls:^i-5Ci:;6^-et, ■etLtcj:'?. ^ffieSA^^*Gcyl^. iiij!)6t)*:JJ:t>- 

AGcyl_cindi^ilRM^^^:z.tf}'^X^^. ^(D^^^^ iStett*5j;t/#^;y;^#tttrJ: 
•5— if, lR]_h$1t5ri:;0ST'#'5o 
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[0295] sfc, ^mmMmo)mmmmu^j:tnt. ^(7)c?)n]T^^=ivxj.izj:o^ ^-^p^ 

Pre_Gcyl^, y ItmmmcKf^k^tltzmtLXWtH-t^Ztr^X 

f^MmAmnmpre_Gcyitnm^AxmnAGcyit<7ym(D-^ 
'^imm^:i^m&^imm-r^ztt)'ix%^^ Mzm;tx. ^(ox-otmrn^^^^-^ y 

^<ox. '^mwLX^%mpx^_Goy\(D^m\m^^n±.^^^ztt^x'^^^ 
[0296] ^^ci, ^U(oi.b\z.n-^^f\.tz.^mm%.^^vjv e std/^^cr. ^mmx^nmG 

cyl^i e mmA^%AGcyl_cmdizUM-r^Xo{Z^ ^(15)^ (21) OD^^^^y^^^ 

ifiiSX-^o^^Li^c WijT' a tfPiJ ASg^iGcyl_cmdM^$itS - 
d7:>^-7^-K7;^r7-K^X'&5^WilJ^A^Uvt^^tf30CDA^<D|g^p(Ueq 
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[0298] ^fc. ±-giJ®^;<7-6.43, 44, ±•ilJ®:^;^7i^v^-^7^41, 42, !;:/^1^1t50*3j;D« 

[0300] mmi^7jk-tX0i^. ^(DM^^^WlXi-i^ ^Sfe?f^]li{C*D}t-5DUTY_th»:ttJfl520 
04oJ;tKiiJe5M;&i^'fitS=i>hP— 7220(cft;iT. DUTY_msi»ai^300*Dj;t/ 

fi, ^*iEil]h/i-^TRQ_englc^£;;Cr. X— ^/v^1t^-r?.rt(c:j;i9. smMm 
^;^7A{4^S 0 msi_cmd^^ ttl Lfc^ . ^tD^tULfc g tlgijBiJ^^^Afi^g d msi_c 

yXAl^a;i9, g^§I^TH_cmd^^t±iLfc^, w(7)mttlbfc S tlMSTH_cmd 
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[0301] ^tc. mmmma. wmn^M,^±m=i>'hci~^22ot{.x. mispAs^ohp-^ 

lSPASr.:.hD-722lo^^^ix.fct<7^^ffl^^Tt>J:l.^„ ^<Dm^iai. mmx 

[0302] SliBj:UC^2SPASri:/hp-^22l. 225iCiol^X. JS^ 

2o(D^>'hp-^221, 225Xm\^^?>lt^^mmmmmTyU=fUXj.azthi: 

[0303] ^fc. mmmmii. '^n^<^^^^^-:y^-^mmmtLx^m^^An^mmmm4 
^y^y'^\''(Dmmtixmm-r^mm^W}^mm%:m\^^xhJ:^\ 

[0305] ^y'±<^^^i^.^mM(Dmi6j:z^m2<Dmmim^f^mmm<D<^&AmnAum 
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. m^mmm^m^W-iii't^^t^wmt-r^mMmii^tm(D(Hmmm(Dn&A^ 



m^mmm^immtiiir^:it^m^t'r^5mm2{:iMs.mo)fhmmmomAm'm. 



•l 

1 
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[7] mmsLn.tiMtLn'^m.WM\,-t. ^^±(DWi^\^x^m.m^fh^^]±.mMi^(r>m%.tiJ^ 



[5] 
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mmmA^nmumoo @ mt^j:^ s mm.A^m.m^n^^^ s ties A^^»is 
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[11] mmm.%^<^^y^4v^i^'-sj^mmnt. 



[12] mmm.%^Mtm^m.wm\-x. f^&:>Wi^\^x.^mWi^^^,^j±.mm^o:>9^^ijM. 

[14] ^^i^h^$iJt^i-5$iJt^^g-e*?oT. 
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^i-ffi^A;^<hU HuieMfgiPi^A^^»^ttJ;'3i:-r-5^J^xt^^7=-Vi-{cS-^'i/>T 



79 



* 

(D~:^^mnir^tcisb<Dmiiit^^m!^^^'^^^rix\f^^^t^wmt-r?)m7i^m 



80 



^ ^V) # 

ps.A^%AMmi^t3^^x. M\^^oy<7.H±^m^-ct. mmi±^\^±^-^^^tt^x-^. 



2/54 



m2] 




3/54 







1 




35 








ECU 










lOd 




4/54 



[114] 




5/54 



cms] 




6/54 



[me] 




7/54 



[1117] 



60 



Prt 61 




8/54 



[1218] 




9/54 




[12110] 



10/54 




11/54 




12/54 



[I2I12A] 



40 



dms = Odeg 



51b 



44 

52(53) 50 




2112B] 



dms i=Odeg 



* 

t 



rr 



\ 



•7 



m m » » 



:../ 



mm 



Km 



mm 



540 



270 



0(720) 180 360 
!fr/^fk (deg) 

0(360) 90 180 
Ufk (deg) 



540 



270 



720 



360 



13/54 



His A] 



dms i =90deg 



51b 



40 




[[1113B] 




dms j =90deg 



mm 



7 



« 



\ 



7 



540 



270 



0(720) 180 360 
^7>^^ (deg) 

0(360) 90 180 

(deg) 



540 



270 



720 



360 



14/54 



[muA] 



dmsi =120deg 



[[2I14B] 



51b 



40 

/ 




dmsi =120deg 




7 













• 




* 




\ ••• 

• • 




/ 






mm 


ISA 



5<l 



R5A 



540 



270 



0(720) 180 360 
^T/Ofk (deg) 

0(360) 90 180 

(deg) 



540 



270 



720 



360 



15/54 



[I1I15A] 



dmsi = 180deg 



51b 



40 




2115B] 































dms i 


= 180dee 


■ 

« 




• 




m 






• • 

m • 








■I 

9 • 

m % 


mm 


mm 






mm 


mn 


ISA 



540 0(720) 180 360 540 720 

i'^y^^ (deg) 

270 0(360) 90 180 270 360 

%k% (deg) 



16/54 



[El 16] 





1 

1 


A \ 

|/V \ \ \ 


1 

1 




; 






1 


1 


* ^« 

♦ A \ . 

X \ \ \ 




mm 


ISA 





540 0(720) 180 

{f7>{jM (deg) 

270 0(360) 90 

lihM (deg) 



17/54 




18/54 



[1318] 















5mse = 0 


deg 


• 
• 

• 1 










A 

• « 


« 




A 















360 540 720(0) 180 360 

OT/!}fk (deg) 

180 270 360(0) 90 180 

llkfk (deg) 

[11119] 




360 540 720(0) 180 360 

'Jiy^f^ (deg) 

180 270 360(0) 90 180 

llkfk (deg) 



s 



19/54 



[12120] 





1 
/ 


/ — \ 

1 HM^HB ■ ^^^^^^ 


\ 




1 


0mse = 9 
••••• 

• 

• 

• 

• 

• 


Odeg 

m 

I i 






9 

• • 




• 


* 

• 

• 

• 

• 




1 




ISA 


mm 


mm 



360 540 720(0) 180 360 

(deg) 

180 270 360(0) 90 180 

iihf^ (deg) 



[E121] 



dnise = 1 SOdeg 



/ 



mm 



X 



* 
« 

■ ^ 



JElg 



« 

/ 



9 



360 



180 



540 720(0) 180 
Or/iffk (deg) 

270 360(0) 90 
Ufk (deg) 



360 



180 



[12122] 



20/54 



8 



8a 



3 



8b 



70 



21 



7& 




17 



Gth 



PBA 



24 



DUTY th 




200 8b 



3a 



DUTY msi 



Gcyl_cmd 



80 



80 



80 



DUTY ssi#4 



DUTY ssi#3 




240 



250 



f 

1 



21/54 



[12123] 



CVI 

CNJ 





r— r 











o 




1 




CO 


CO 






CD 










22/54 



[E124] 



Gcyl (n) = Gth(n)- VB- [PBA(n)-PBA(n-1)3 ^ ^ ^ 



R-TB 



Gcyl (n) = al -Gcyl (n-l) + a2-Gcy I (n-2) + bl ■ 5ins i (n-d) 



(2) 



Gey I (n+d-1) = al • Gey I (n+d-2) +a2 -Gey I (n+d-3) +bl • 0ins i (n- 1) 



(3) 




(5) 



Gcyl (n+d-1) = al -Gey I (n) + a2-Gcyl (n-1) 

+ )S1-0nisi (n-1) + ;32-amsl(n-2) 

+ • • ■ + i3d-1 -amsi (n-d + 1) (e) 



Pre_Gcyl (n) = a1 -Gey I (n) + a2-Gcyl (n-1) 

+ iSl-dmsi (n-l) + /S2-ainsi (n-2) 
+ • • -f/Sd-l -^msi (n-d+l) + rl 
^Gcyl (n + d-1) 
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[1125] 



0s(n) = 5s(n-1)+KPs(n) • ide(n) 



(8) 



KPs(n) = 



Ps(n) • ^s(n) 



l + Cs(n)T -PsCn) • Cs(n) 
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Ps(n + 1) = 




A2 Ps(n) -^sCn) •^s(n)T ' 
Al + A2-Cs(n)T -Psdi) -SsCn) 



Ps(n) 



(1 0) 



At A2 ' m^^^^^^ 



ide(n) = Pre_Gcyl (n-d + l)-Gcy I (n) 

= 0s(n-l)T •Cs(n)-Gcyl (n) ( i i ) 



0s(n)T = [al, a2, i31, i82, •••iSd-1, rl] (12) 



Cs(n)T = [Gcyl (n-d), Gcyl (n-d-1), 
^ ^ 0msi(n-d), 0ms i (n-d- 1), • • •, 5nis i (n-2d + 2), 1] 

(1 3) 
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[[1126] 

Gcyl (n + d) = al -Gey I (n + l) + a2-Gcy l(n) 

+ j31-0insi (n) + i32-0msi (n-1) 

+ • • • + j8d-l -^msi (n-d + 2) + r1 (14) 

Es(n) = Gcyl (n)-Gcy l_cnid(n) (1 5) 

as(n) = Es(n)+Ss-Es(n-1) (1 6) 

-1<Ss<0 (1 7 ) 

0ms i_cmd (n) = Uspas (n) 

= Ueq(n)+Urch(n)+Uvt(n) (18) 

Ueq(n)= {Pre_Gcyl (n) + Ss-Pre_Gcyl (n-1) 

-al -Pre.Gcyl (n-d + l)-a2-Gcy I (n) 

-^2'dms\ (n-1) iSd-l -emsi (n-d + 2)-rl 

+Gcyl_cmd(n + d) + (Ss-1) -Gey l_cmd (n+d-1) 

-Ss-Gcyl_crad(n + d-2)} (1 9) 

Urch(n)=-^ • as(n + d-1) (2 0) 

Uvt(n) = 0msi base(n) (2 1) 
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as(n + d) = ors(n + d-l) (2 2) 

Es(n + d) + Ss-Es(n + cl-l) = Es(n + d-l)+Ss-Es(n + d-2) 

(2 3) 

al -Gcyl (n + l) + a2-Gcyl (n)+/31 -^msi (n)+i82-5msi (n-1) 
+ • • •+j8d-1 -^msi (n-d + 2)+r1-Gcyl_cmd(n+d) 
+Ss-Gcyl (n+d-l)-Ss-Gcyl_cmd(n+d-l) 
=Gcyl (n+d-1)-Gcyl_cmd(n+d-l) 
+ Ss Gcyl (n + d-2)-Ss-Gcyl_cmd(n + d-2) (2 4) 



0ms i (n)= {Gcyl (n + d-l)+Ss- Gcyl (n + d-2) 

-al - Gcyl (n + l)-a2-Gcyl (n) 

-i32-0msi (n-1) jSd-l -©msi (n-d + 2)-rl 

+Gcyl_cmd(n+d) + (Ss-l) - Gey l_cmd(n+d-1) 
-Ss-Gcyl_cmd(n + d-2)} (2 5) 
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[I2131] 

^msi (ni) = ar • ^msi (m-1) + a2'- 5msi (m-2) + br -DUTY.ms i (m-dx) 

(2 6) 

TaT 32'! 

=Ll 0 J <27) 

^'=['o] (2 8) 

Pre_0ms i (m) = al'-^msi (m) + a2'-0msi (m-1) 

+ i81'-DUTY_insi (m-l) + j32'-DUTY_msi (m-2) 

+ • • • + i3dx-r-DUTY_msi (m-dx + D + rr 
^ ^ms i (m+dx-1) (29) 

jSj' : A' B' (Dl ^T^53Mj'=0'-dx-l) 
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[12132] 



ds'(in) = ds'(tn-l)+KPs'(m) • Ide'(m) (3 0) 



./n ■/ X- Ps'dn) • Ss'(m) 

KPs (m)- u^s'(ni)T-Ps'(in)-Ss'(m) ^^^^ 



Ps'(m+1)= — 

A1 



r,. A2'-Ps'(in)-Cs'(ni)'Cs'(iii)^ ~ ] n •/ n 
' L Al'+A2'-Cs'(in)T •Ps'(m)-Cs'(in)J ^""^ 



(3 2) 



AT, A2' : ^ 



i de'(m) = Pre_0ms i (m-dx + 1)- 0ms i (m) 

= 0s'(m-l)T -^s'W-^msi (tn) • (3 3) 



es'imV =la] \ al\ PV, I32\ •••/Sdx-r, rT] •••••(3 4) 



Cs'(tn)"f =C0msi (ni-dx), ^ms i (m-dx-1), 

DUTY_ms i (tn-dx), DUTY_msi (m-dx-l). ••• 

•■•, DUTY_nisi (m-2dx + 2), 1] (3 5) 
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[11133] 

Es'(m) = 0insi (m)-0msi_cmd(in) (3 6) 

as'(m) = Es'(m) + Ss'-Es'(m-1) (3 7) 

-l<Ss'<0 (3 8) 

DUTY_msi (m) = Uspas'(m) = Ueq'(tn)+Urch'(m) (3 9) 

Ueq'(m)= -jr {Pre_0msi (in)+Ss'-Pre_0ins i (m-1) 

-aT-Pre^^ms j (m-dx+1)-a2''0msi (m) 

-/32'-DUTY_msi(m-l) )Sdx-r-DUTY_ins i (m-dx + 2) -rT 

+ 0ms i_cmd (m + dx) + (Ss'-1) • 0ms i_cmd (m + dx-1) 
-Ss'-0msi_cmd(m+dx-2)} (4 0) 

Urch'(n)= -yr * ors'Cm+dx-l) (4 1) 

F' : mmmf ^ > {ss<r <2) 
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[[2136] 



Gth(k-d') = 0#l (k) -GcyLOSSI (k)+<l>#2(k) - Gey l_0S#2 (k) 

+<P#3 (k) • Gey l_0S#3 (k) +<I>#4 (k) • Gey l_0S#4 (k) 



(4 2) 



Gth_est(k)=0#1 (k) -GcyLOStl (k)+<t>#2(k) -Gey l_0S#2 (k) 

+ a>#3 (k) • Gey l_0S#3 (k) + cj>#4 (k) • Gey l_0S#4 (k) 



(4 3) 
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^^"i" Al"+A2"-C'(k)T.R(k)-C'(k) 



I- 
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„ I : ^fi^T^J 
Al", A2" : m^/t^y-—^ 
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E(pt i (k) = a)# i (k) - <t># 1 (k) 

(i=2-4) 
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a'(k) = E<t>#i (k)+S'Ecp#i (k-1) 



(5 2) 
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(5 4) 
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